Background: Programs to encourage smokers to quit smoking tobacco have been implemented worldwide and are generally viewed as an effective public health intervention program. However, few studies have examined the social factors that influence a smoker's intention to quit smoking. This study investigated the socio-contextual factors that are associated with the intention to quit smoking among male smokers in South Korea. Methods: Data were obtained from a 2014 nationally representative panel that examined the influences of mass media on the health of the Korean population. Members of this panel were recruited using a mixed-method sampling and a combination of random digit dial and address-based sampling designs. Survey questions were based on those used in previous studies that assessed the effects of social context, including mass media and social capital, on health. Multivariate logistic regression analyses of the answers of 313 male smokers were undertaken. Results: Male smokers who participated in community-based activities were 2.45 times more likely to intend to quit smoking compared to male smokers in general (95 % confidence interval [CI]: 1.25-6.82). In addition, male smokers who participated in informal social gathering networks were 2.38 times more likely to intend to quit smoking compared to male smokers in general (95 % CI: 1.11-5.10). Moreover, male smokers with high smartphone use were 1.93 times more likely than smokers with low smartphone use to intend to quit smoking within one year (95 % CI: 1.07-3.46). Conclusions: A supportive environment that enables male smokers to access beneficial health information and that encourages them to quit smoking is necessary for a stop-smoking program to be effective. The result of this study contribute to establishing a new smoking control policy by identifying socio-contextual factors related to the intention to quit smoking.
discouraged smoking by establishing community level smoke-free regulations and declaring smokeless areas [5] . The use of graphic warning labels, which were first introduced in Canada in 2001 and are now used globally [6] , was approved by Korean National Assembly standing committee in accordance with the World Health Organization Framework Convention on Tobacco Control. Regardless, Korea, with the highest smoking rate among Organization for Economic Co-operation and Development countries, is attempting to develop more effective anti-smoking policies. Other East-Asia countries, such as China and Japan, have a similar problem with stagnant smoking rates, which has been attributed to their similar societal, behavioral and cultural views on smoking [7, 8] .
The trans-theoretical model (TTM) regarding behavioral change can be used to explain the process of change that smokers go through to succeed in quitting smoking. Such modelling has been widely used to investigate change-positive behaviors [9] . According to the TTM, a smoker goes through pre-contemplation, contemplation, preparation, action and maintenance stages when quitting smoking [10, 11] . A critical factor in attaining these stages of behavioral change is the smoker's intention to quit smoking [12] [13] [14] [15] . This is because the TTM is a helical process with the capacity for repeated entrance and regression rather than a process with unidirectional progression. Among the TTM constructs, the intention to quit smoking before quitting has been suggested to be a predictor of whether the smoker will participate in a smoking cessation program, attempt to quit smoking and succeed in quitting [14, 16, 17] . Therefore, when developing various quitting-smoking programs, developed countries have conducted studies on socio-demographic and smokingrelated factors that affect participants' intentions, attempts and successes when quitting smoking [15, 18] .
However, smokers in the preparatory stage of a behavioral change do not easily show a behavioral change despite having a greater level of intention that that of smokers in the contemplation stage [19] . Therefore, the main factors affecting the intention to quit smoking need to be determined for smokers with little or no intention to quit. Nevertheless, many preceding studies on smoking cessation described the cognitive factors of smokers in different behavioral change stages than those in the TTM model [13, 14, 17, 20] . These studies described general, smoking-related and health-related characteristics of smokers during different behavioral change stages [21] . Few studies have reported on factors that influence the intention to quit smoking or whether the attempts were successful [18, 19, 22] . In these studies, the subjects were small groups of young adults, office workers and participants in various healthcare center smoking cessation programs. Hence, the study designs were unsuitable for a nationwide assessment of the various contextual factors that affect a male smoker's intention to quit smoking. This nationwide study examined socio-contextual factors regarding the intention to quit smoking in adult male smokers. We focused on the intention to quit smoking but our TTM model also included several other variables.
Methods

Study participants
The data for this study came from a nationally representative sample of Korean adults who participated in Hankook Research's Master Sample Panel©. Members of this panel were recruited using a mixed-method sampling frame and a combination of random digit dial and address-based sampling designs, which allows sampling of individuals who do not have a telephone land line. Based on the purpose of this study, male non-smokers and all females were excluded; only male smokers were included (n = 313). A survey questionnaire was provided online to participating male smokers. Participants received a nominal cash incentive to participate in the survey, and the final response rate was 87.0 %. Survey questions with missing values for key analytical variables were excluded using a pairwise method.
Ethics statement
Approval for the study was granted by the Korea National Institute for Bioethics Policy Institutional Review Board (April 11, 2014; P01-201404-SB-19-00). All participants gave written informed consent to participate. The Ethics Committees of the Demographic Health Survey approved this consent procedure. Any information that could distinguish individual participants was not collected during the data collection process.
Measures
The survey questions were based on those used in previous reports on the effects of social context, including mass media use and social capital, on health [2, 10, 20, 22, 23] . The questionnaire included topics adapted from the Health Information National Trends Survey (http://hints.cancer.gov/).
Dependent variables
This study focused on current male smokers regardless of numbers of cigarettes consumed per day. The outcome variable was the intention of the participant to quit smoking. All self-rated smokers were asked to report their intention to quit smoking on a 5-point scale: (1) "Intends to take action within the next 30 days," (2) "Intends to take action within the next 90 days," (3) "Intends to take action within the next 6 months," (4) "Intends to take action within the next 12 months," and (5) "Has no intention to take action within the next 12 months." The initial question was "Do you have an intention to quit smoking?" The answers were grouped into two categories. Participants responding with (5) were coded as 0 and grouped as no intention to quit smoking. Those responding with (1-4) were coded as 1 and were grouped as intending to quit smoking.
Independent variables
Participant's socio-economic position was based on education and annual household income levels. Participants were asked to identify their highest education degree earned: high school diploma or less; college degree; or postgraduate degree. Participants were asked to report their total annual household income before taxes: < USD 20,000; USD 20,000-39,999; USD 40,000-59,999; USD 60,000-79,999; and USD ≥ 80,000. General mass media usage was assessed by the following questions: "In the past 7 days, how many hours do you: watch television per day on average; listen to the radio; read a newspaper; search information with a smartphone; and read news on the Internet with a personal computer?" The response range was 0 to ≥ 5 h. We asked seven questions about barriers to finding desired healthrelated information. For each question, participants were asked to note whether there was a large problem, small problem or no problem at all when trying to obtain the desired information about their health.
We conducted a principal components analysis (PCA) to reduce the number of study variables and detect the internal variance structure in the relationships between variables. The PCA factors used to construct the information barrier index presented eigenvalues > 1 and factor loadings > 0.40. The first factor, "information access barriers", accounted for 32.4 % of total variance (Cronbach's alpha = 0.73). This factor included three of the seven barriers: "access to the Internet; difficulties using an on-line search tool or software; and the available information used too many technical terms". A second factor, "information utilization barriers", explained 26.4 % of total variance. This factor included the remaining four potential barriers: too much information; no way to tell if the information was accurate; no way to tell if the information was up-to-date; and no way to tell if the information was relevant to my situation. These factors were used to define a reverse scale for accessing individual capacity to access health information. A low alpha value of 0.5 indicated that the question did not have a unidimensional scale. In this study, an alpha value of 0.7 indicated that the question was acceptable for use as a measurement scale [24] .
Potential confounders
Participants were asked to rate their own general health status on a 5-point Likert-type scale ranging from very good to very bad. The initial question was "How is your health in general?" The answers were eventually grouped into two categories. Participants reporting "very bad," "bad," or "average" for self-rated health (SRH) status were coded as 0 and were placed in the low-SRH group, whereas those reporting "very good" or "good" SRH status were coded as 1 and were placed in the high-SRH group. We also asked about outpatient visits, including dental and oriental medicine treatments during the month preceding the questionnaire. The responses were grouped into two categories of yes or no. In addition, we asked seven questions related to social capital to determine the degree of community social cohesion. Social capital included social structural features, such as interpersonal trust and norms of reciprocity and mutual aid that act as resources for individuals and facilitate collective social action [25] . Social capital thus forms a subset of the features of social cohesion. Participants were asked to note whether they "actively participated, participated, just joined or not involved at all in social gatherings in their community or by personal membership" for each social issue. After conducting the PCA, we detected two factors associated with the greatest proportion of the total variance. The first factor, "community-based activities", accounted for 28.8 % of total variance (Cronbach's alpha = 0.70) and included four community activities: workplace, neighborhood, volunteer and political activities. The second factor, "informal social gathering", was associated with 22.5 % of total variance (Cronbach's alpha = 0.64). This factor included the remaining three community activities: informal associations, get-together club and religious group activities.
Statistical analyses
First, descriptive statistics and frequencies were derived for all variables. Second, bivariate analyses were undertaken for each potential predictor variable to identify socio-contextual factors associated with the intention to quit smoking. Barriers to obtaining health-related information or social capital were subjected to factor analyses. Subsequently, differences in the social characteristics between the groups with and without intentions to quit smoking were assessed by the chi-square test. Finally, multivariate logistic regression analyses were used to analyze potentially influential factors related to the intention of adult Korean males to quit smoking. All analyses were conducted using SPSS v.21.0 software (IBM SPSS, Armonk, NY, USA).
Results
General sample characteristics
Of the 313 male smoker participants, 81 (25.9 %) were in their 40s and 33 (10.5 %) were ≥ 60 years of age (Table 1) . A total of 214 participants (68.4 %) had a college or post-graduate degree, and approximately 35.1 % of all participants earned USD 20,000-USD 40,000 per year. A total of 264 participants (84.3 %) reported high SRH status. With regard to medical utilization and mass media use, 152 participants (48.6 %) had received outpatient care during the month previous to completing the questionnaire, and the two most frequently used sources of mass media were television and smartphone. A total of 215 (68.7 %) participants watched television ≥ 1 h per day, and 125 (40.0 %) searched for information via a smartphone. However, only 65 (20.8 %) read newspapers for ≥ 30 min per day. Seventh-two (23.0 %) participants expressed an intention to quit smoking, and 241 (77 %) had no intention to quit smoking.
Differences between the groups with and without an intention to quit smoking
The group intending to quit smoking had more participants with a high educational level (p < 0.05) and more participants who had received medical service compared to those who did not intend to quit smoking (p < 0.01, Table 2 ). More participants who intended to quit smoking read a newspaper than those who did not (p < 0.01).
Socio-contextual factors of the intention of smokers to quit smoking
After controlling for potential covariates, male smokers ≥ 60 were 1.90 times more likely to intend to Table 3) . Males who participated in community-based activities were 2.45 times more likely to intend to quit smoking than male smokers who did not participate in community-based activities (95 % CI: 1.25-6.82). Similarly, males who had informal social gathering networks were 2.38 times more likely to intend to quit smoking than males who did not participate in formal social gathering networks (95 % CI: 1.11-5.10). No differences in information utilization or access were observed between the groups with and without the intention to quit smoking. However, mass media usage was associated with smokers who intended to quit smoking. After controlling for significant covariates, male smokers who used a smartphone were 1.93 times more likely to have an intention to quit smoking than male smokers who did not use a smartphone (95 % CI: 1.07-3.46).
Discussion
Programs to encourage smokers to quit smoking tobacco have been implemented worldwide, and are generally viewed as an effective form of public health intervention. However, few studies have examined the socio-contextual factors that affect the intention to quit smoking in adult First, this study shows that a supportive socio-contextual environment, which enables male smokers to access beneficial health information as support while they quit smoking, may be necessary when trying to increase the effectiveness of a smoking cessation program at an individual-smoker level. An individual's intention in the field of health education is important to produce a behavioral change [26, 27] . Although it is possible that, smokers reach out to new networks to get away from their currently smoking peers when intending to quit it is also possible that they weigh the benefits and costs of stopping smoking to evaluate whether their situation is favorable for quitting smoking [11, 27] . The TTM approach attempts to describe an individuals' processes and stages of change associated with behavioral modifications and has been successfully applied in studies of various preventive behaviors [28, 29] . Our TTM results suggest that supportive socio-contextual factors, such as access to health information and beneficial relationships, help to smokers and such factors should be included when applying the TTM approach [30] .
Second, the observation that the availability of social capital or a smartphone can affect intention to quit smoking indicates that smoking behavior can be changed through social relationships. As smokers' exposure to health information through social networks or digital devices increases, they have an increasing chance of adopting healthy behaviors [24, 31] . Thus, as more friends and acquaintances of smokers stop smoking, the smokers have a greater chance to stop smoking [32] . Social relationships have a strong influence on substance use, and it is well documented that smokers tend to form social relationships with other smokers [33] . In addition, smoking behaviors are significantly associated with socio-economic indicators; for example, it is more difficult to encourage smokers in a lowincome bracket to quit smoking than to encourage highincome bracket smokers to quit. However, smoker's beliefs and attitudes towards specific health issues can be changed through their exposure to mass media [34] . The results of this study suggest a benefit to establishing a smoking control policy that would supply social network services at an interpersonal level.
Third, governments may need to publish and distribute health information through social networks regarding the risks of smoking, as a simple abundance of social capital is insufficient for an effective smoking cessation program [35] . Our results suggest a need to include social capital when developing smoking cessation programs at the community level. Harmful or beneficial health behaviors can spread to others, and the range of such proliferation can be substantial [35] [36] [37] . Smoking has long been a topic of social controversy over the health risks of tobacco to nonsmokers among a smoker's peers, including secondhand smoke, which is becoming undesirable. When one person stops smoking, a ripple effect can influence the behavior of friends, friends of those friends and so on [36, 37] . In addition, the ripple effect becomes more influential when the group's level of social cohesion is high [38] . Our results show that male smokers who participated in communitybased activities were more likely to intend to quit smoking compared to make smokers in general. In addition, male smokers who participated in informal social gathering networks were more likely to intend to quit smoking compared to male smokers in general. These results suggest that community-based organizations provide support to individuals that would like easy access to information on stopping smoking, particularly via the provision of strategic media advocacy [39] . Several study limitations should be noted. First, a cross-sectional dataset was used; thus, caution is advised when examining potentially causal relationships. Second, not all TTM components were applied in our analysis because our use of the TTM was restricted to health communication factors. Third, the possible presence of heterogeneity in our sample of those who intended to quit smoking needs to be considered, particularly given that those who intended to quit in the next 30 days were grouped with those who intended to quit in the next 12 months. We manipulated the outcome variables in an attempt to consider this heterogeneity; however, the potential effect of such heterogeneity could not be assessed due to the small sample size in our study. The causal relationships inherent in quitting smoking need to be investigated to reduce these limitations. A longitudinal study based on a worldwide national sample is warranted to determine the applicability of our results to other nations. There is also a need to determine the applicability of the present findings to female smokers, both in Korea and abroad.
Despite these limitations, the current study revealed several main factors that affect the intention to quit smoking among adult male smokers who reported little or no intention to quit smoking. Personalized smoking cessation and intervention programs that incorporate socio-contextual factors should be developed. Such programs should assist those intending to quit smoking, help them progress through the stages of quitting smoking, and help those who have just quit smoking overcome abstinence symptoms and enter the nonsmoking maintenance stage.
Conclusions
Korea adopted a powerful smoking control policy in 2015 that included a significant price increase for tobacco products. The cost of tobacco in Korea had not increased for over a decade. Consequently, many smokers have sincerely considered quitting smoking. Nonetheless, few studies have been conducted to determine the variables that influence a smoker's intention to quit smoking. This study identified socio-contextual factors affecting the intention to quit smoking and may assist in establishing a new smoking control policy. Moreover, our results may influence the design of follow-up studies related to preventing diseases associated with smoking, such as lung cancer and chronic obstructive pulmonary disease.
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